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H EPS- A SATELLITE 


The European Space Research Organization 5 s first 
interplanetary physics research satellite, HEPS, is scheduled 
for launching on a National Aeronautics and Space Administra- 
tion Thor-Delta vehicle from Cape Kennedy, Fla,, no earlier 
than Dec* 5o 

HEOS (Highly Eccentric Orbit Satellite) will be the first 
spacecraft launched under an ESRO-NASA agreement providing for 
launchings on a reimbursable basis* 

I 

HEOS* scientific mission is to study interplanetary physics — 
particularly magnetic fields — cosmic radiation and solar wind 
outside of the magnetosphere and the Earth’s shock-wave „ For 
this purpose a highly elliptical orbit was selected, with an 
apogee of 225,000 kilometers (138,000 statute miles) equivalent 
to two-thirds the distance from the Earth to the Moon and well 
above the regions of space Influenced by the Earth* 
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The HBOS mission was planned for- the period of high solar 
activity, near the end of 1968 or the beginning of 1969 , The 
238-pound satellite will have a perigee of 440 kilometers (274 
miles) an inclination of 28 , 3 degrees and a period of approxi- 
mately five days, 

HBOS is capable ©f modifying its attitude and spin rate 
on ground command. It also has the unique feature of being 
“magnetically clean," i,e, « fell© magnetic field indueod by the 
©atollite itself as measured by the on-board oagraotomotor is 
only 0,15 g am-aa. 

HBOS was prepared under the supervision of ESR0*s European 
Space Technology Center (ESTEO) at Noordwljk, Holland, The 
satellite carries eight experiments prepared by university 
laboratories In Belgium, Federal Republic of Germany, France, 
Italy and the United Kingdom, The spacecraft was developed by 
a consortium of indue tries in Belgium, Federal Republic of 
Germany, France and the UIC, Total coot of the project is esti- 
mated to be $16 million including the launching costs of ap- 
proximately $4 million, 

■ The MASA-ESR0 agreement of December 1968 concerning re- 
imbursable launchings provides that ESEO will furnish the space- 
craft and reimburse NASA for Delta launch vehicle costs and 
other support. 
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The HBOS contract was signed March 8, 196? ® 

HEOS will be the third ESRO satellite to be placed in orbit 
by NASA. ESRO f s Earth orbiting scientific satellites ESRO II 
and ESRO I were launched from the Western Test Range, Calif., 
on May 16 and 0ct o 3$ 1968, respectively. Both satellites 
were cooperative projects In which ESRO provided the spacecraft 
and experiments and MSA furnished the Scout vehicles and 
launchings . 


(END OF GENERAL RELEASE i 


BACKGROUND INFORMATION 


FOLLOWS) 
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THE KEOS-A MISSION 


The scientific mission of HEQS-A is the investigation of 
interplanetary space during the period of maximum solar 
activity® 

Two factors influence the space environment near the 
Earth, the first being the Earth* s magnetic field, the 
presence of which has been known for hundreds of years® 

The second is the ool&r-wind® Its presence was established 
by early space probes, most of them within the last ten years® 

19 Solar' “Wind" is the torn used to describe the con- 
tinuous out-flow of plasma (protons and electrons) from the 
Sun, characterised by a velocity of several hundred kilo- 
meters per second under quiet conditions * But this velocity 
is not constant® At tines of high solar activity the wind 
blows more strongly® The number of Sun spots and solar flares 
has been observed to vary within a solar cycle extending over 
an 11-year period® The Sun is presently near its peak of 
activity for the current solar cycle® 

Strength of the Earth's magnetic field decreases 
rapidly with distance from the Earth® The limit of the 
magnetic field is a boundary or perimeter where the pres- 
sure of the solar wind is balanced by the pressure of the 
magnetic field® The region Inside this boundary (the mag- 
netopause) is called the magnetosphere and is closely con- 
trolled by the Earth's magnetic field® The region beyond the 
magnetosphere is referred to as the transition region where 
the Earth's field docs not exist and the interplanetary field 
is highly disordered® This transition region is bounded on 
its outside' by a shock front caused by the solar wind which 
is " supersonic" , l.e.: is bodily travelling faster than 

magnetohydrodynamic waves can prop ogate in it® The situation 
of an aircraft travelling supersonically in the atmosphere, 
producing a shock wave and hence the sonic boom, is somewhat 
analogous® 

The region beyond the shock wave is termed interplanetary 
space and is uninfluenced by the presence of the Earth® The 
closest approach to Interplanetary space is along the Earth- 
Sun line where the shock front is some eleven Earth radii 
distant (70,000 kmj® The positions of the shock front and 
the magnetosphere are greatly influenced by the solar wind 
and solar activity® Thus in order to study interplanetary 
space, a spacecraft must be orbited with an apogee well in. 
excess of eleven Earth radii® The orbit chosen for HEOS-A 
means that the experiment s can study interplanetary space for 
some eighty hours of every five-day orbit for the first four 
months of operation. 


-more 
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The eight IfSOS ezporloenfes will male® oeasuraiieat s of 
magnetic fields, the solar wind, and solar sad galactic 
ccmsie rays. 
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LIST? OP HEOS-A EXPERIMENTS 


-- S~l6»Optieal observation of an Ion Cloud to investigate 
magnetic field and electric field within magnetosphere , 

Max Planck Institute for Extraterrestrial Physics (Munich, 
Germany), Prof. R. Lust and Dr. H. Gollnlts. 

S - 2 4 ~ A -Mea su r e me n t of the interplanetary field and its 
irregularities. Imperial College, University of London 
(England), Prof. H. Elliot and Dr. P. Hedgecock. 

S -2 4 -B-Mea s'u remen t of the flux of cosmic ray protons of 
energy greater* than 350 MeV, Imperial College, University 
of London (England), Prof. H, Elliot and Dr. A. Engel. 

— S-24-C-Dlrecfcional measurement of protons in the 

energy range from .9 to 20 MeV, Imperial College, University 
of London (England), Prof. H. Elliot and Dr. R. Hymds. 

-*» S--58~Inveotlgatlon of the angular distribution positive 
component of the solar wind. University of Brussels 
(Belgium), Prof. Coutrez and Mr. VJ. Scholiers. 

S -72 -Measurement of the flux and energy distribution of 
various cosmic ray particles (protons in. the energy range 
from. 3 to 850 MeV, alpha particles in the range 150 to 
1500 MeV and electrons in the range 1.5 to 15 MeV, Centre 
D'Estudes Nucleaires De Saclay (France), Prof. J. Labey- 
rie. Dr. J. Engelman and Mrs. L. Koch. 

S -73 “Measurement of the energy distribution, of the solar 
wind in the range from 100 to 15000 K 3 V, University of 
Florence and Rome (Italy), Prof. A. Bonetti and Prof. G. 
Plsszella. 

S-79-Detectlon of electrons in the cosmic radiation in 
the energy range from 50 to 600 MeV, University of Milan 
(Italy) and Centre D'Etudes Nucleairs De Saclay (France), 
Prof. C. Occhialinl-Dilworth, Dr. C. Bland, Prof. J. 
Labeyrie and Dr. Koechlin. 

Abstract of Experiments 

S-24A Is designed to measure magnetic fields in the 
range + 64 gamma with an accuracy of 0.5 gamma (a gamma is 
one one hundred thousandth part of a gauss). The field at 
the Earth's surface Is typically 0.5 gauss. Because of its 
very high sensitivity, the three— axis magnetometer sensor is 
placed at the end of a boom support some 1.6 meters from the 
main spacecraft structure, so that the net effect of magnetic 
components within the satellite is reduced to a tolerable level. 


-more 
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One of the ml® foaturas of tha pro jcet has boon th© 
attempt to reduce the residual field cluo to tho spacGcraft 
to 0.5 GSEoa at th© sonsor. Less than 0.15 erna has boon 
achieved on fcho flight model spaoocrafto 

S°*24A will relay Information ©a fioldn within tho 
raagnofcosphoro, transition and interplanetary region© on a 
continuous basis, uhon operated la a selected cod©. It will 
record _clataj at a high rate to obtain high- resolution when 
satellite is passing through the chock front and mg- 
other "Irregnlarlty** « fhco© data ara stored 


net ©pause o i 


©xporlaont to be transmitted 


a ter 


on a continuous. 


is, at a ranch Iot.w rate than they were recorded. 


proto? 

ectlo 


is donlgned to observe high energy ooonlc ray 
as with energy grmfcox* than 350 KoV and to detect dir- 
w -^nal anisotropies which nay be correlated with the inter- 
planetary field 'configuration observed by 3-2-4A. The sensors 
consist of telescope arrangements of Cerenkov scintillation 
counters. ' ,, 


rgy in thi 


S-24C will observe solar protons of low omerg 
region 0.9 to 20 lIo7 and will detect direct £63nt' : anisotropies 
which together with <5 a ta from S-2hA should yield fundamental 
information on the propagation maehani&ma of solar protons . 

fhe sensors consist of four-olmont solid-state-detoctor 
teleocopoo. Both S~248 and S-24C radial sensors "view spaed 
through tho Equators of tha satellite, perpendicular to the 
spin axis, so that as the satellite spins the sensors scan 
through 3o0 dogrooc . Use is made of the satellite’s attitude 
reference system to divide the $60 degree a into eight 45~d@gre© 
counting sectors. S~24 b and S-240 axial sensors view along 
the spin axis. 

S-58/S 73 will measure both the energy distribution and 
angular distribution of tho positive (proton) component of the 
solar wind. The sensor consists of a hemispherical electro- 
static analyser to select protons of a given energy and a 
Faraday cup to collect and count the selected protons. The 
sensor views through tho equator of the' "satellite and so can 
make angular measurements as tha satellite spins about its 
axis. 


By making use of the spacecraft’s attitude control 
system, the direction of the spin axis can bo varied do that 
these experiments can scan, for example, first in the plana 
of tho ecliptic and then perpendicular to tho ecliptic . This 
reorientation feature also enables intoreallbratloa of sensors 
to be made. 


-more- 
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S-72 ccnsiets of a four-element j 
.©scope and is designed to ceasurs 


solid- state*- detect or 
electrons, protons and 


alpha particles of solar and galactic origin over wide energy- 


ranges. 


S»79 will measure tho spectrum of high energy 
ray electrons in tho range 50 to 600 I-IeV. The 


ry'O 

iO 


COCSliC 

a 

Cerenkov detector 


four-element telescope, embodies 
to filter out effectively a large proportion of the greater 
proton flux at comparable energies, 


S-16 At a predetermined point 
spacecraft a capsule will be eje 
copper oxide mixture. When the cap. 


ted 


in the orbit of the 
containing a bariums/ 
ale is some 40 Im from 


the spacecraft, the mixture will be Ignited, releasing a 


ionised 


cloud of barium ions and atoms which will be furhter 

by solar radiation. This cloud will be observed from ground 
stations iri North and South America and its notion will yield 
Information on the magnetic field at tho ignition point. The 
choice of location of the ground stations and time of release 
must take into account the weather conditions at the stations, 
the position of the Sun and the position and phase of the Moon, 
to optimise the observation conditions.. 


■more- 
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SPACECRAFT 


HJIOS is an octagonal structure 259 centimeters high 
and 130 centimeters in diameter 0 It will have an expected 
lifetime of one year* The satellite will be spin stabilised 
at 10 rpm, a rate that will too regulated toy a gas Jot system. 
The spin axis is capable of reorientation . The inert ial 
attitude of the spacecraft will bo determined with an accuracy 
of + 2 degrees toy the attitude Kioaeuremont cyst cm. Exterior 
of the spacecraft carries 8,576 solar cells fox 3 electrical 
power generation. 

Eclipses of less than one hour are predicted for 
the first six months in orbit and thereafter eclipses near 

AnnrroA n? nnlv i:hw« hnnna »r>o ovnoctOd, During long ecllpSOO 


Vl&'u’ «A» «Sa t- V k?.I»X)a I.1V1A V««V •«*.& fft KJ v>J min 

apogee of only three hoars arc 
the spacecraft systems, except 
shut down 5 consequently only a 
c a rried. 


are expected. During Ion 
;ept the command receiver, 
.y a 5 .ampere-hour battery 


will be 


All data will be transmitted in real time, the telemetry 
rate being 12 bits per second. The transmitter operates 
ort 136065 raegahorts and has a power of 5.5 watts. Seventy 
commands can be transmitted to the spacecraft via the command 
receiver* operating on 1 ^ 8.25 megaharts. Almost 100 per cent 
telemetry coverage will be possible at one or other of the 
ESTRACK stations at Rodu, Belgium and Fairbanks, Alaska. 


-more 
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An extended parking orbit will "bring the injection 
point into the final trajeetor-y above the Indian Ocean, 
and thus the apogee will toe well above the Equator In 
the MorthGr-n hemisphere* Kilo will permit the use of the 
ESTRAGK stations at Rocha (Belgium ) , Fairbanks { Alaska) and 
Spitsbergen (Norway) to follow the high altitude part of 
the orbit. Instead of having to rely only on the remote 
ESTRACIC station in the Falkland Islands supplemented by the 
ELDO station of Govs in Aust ]^glljL£L <3.3 would have been required 
with a direct ascent trajectory from Gape Kennedy which 
x?culd have brought the apogee in the Southern hemisphere „ 

In the injection phase the spacecraft will be followed 
fey the NASA down range stations and by three telemetry sta- 
tions of the Centre National D J Etudes Spatiales (CUES, France] 
located in Africa * 


-more- 
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LAUHCH VEHICLE 


The KEOS-A will be launched by MSA'S Improved. Delta 
rocket o The Delta will be launched from Complex 1TB at Cape 
Kennedy on an initial launch azimuth of 89® 8 degrees. The 
15-ainute launch window opens at 2 P 0 M 0 EST and is acceptable 
Dec, 5 through Bee, 33® 

Spacecraft separation is scheduled some 50 minutes after 
liftoff midway between Africa and Australia, 28 degrees South 
latitude and 90 degrees East longitude (northeast of Amsterdam 
St, Paul Island in the Indian Ocean) , 

The Delta rocket is the first launching service to be 
purchased from 1IASA by a fireign country, The European Space 
Research Organisation will be charged an amount of 08 3/4 million. 

The launch vehicle, including a thrust -augmented Thor 
first stage, the enlarged Delta second stage, and the FiJ«4 
third stage, is known as the Thrust Augmented Improved Delta 

(TAID) . 

Delta project management is directed by EISA's Goddard 
Space Flight Center, Launch operations are conducted by the 
Kennedy Space Center Unmanned Launch Operations, The Douglas 
Aircraft Co,, Santa Monica, Calif,, is the prime contractor. 

Delta Statistics 

The three-stage Delta for the HEOS-A mission has the 
following characteristics s 

Height: 92 feet (includes shroud) 

Maximum Diameter: 8 feet (without attached solids) 

Liftoff Height : about 75 tons 

Liftoff Thrusts 270,000 pounds (including strap-on 

solids) 

First Stage (liquid o nly ) : Modified Air Force Thor, 

produced by Douglas Aircraft’ Co,, engines produced by Rocket- 
dyne Division of North American Aviation, 

Height s 51 feet 

Diameter : 8 feet 


-more- 



■12 


Weight s approximately 53 tons 

Thrust s 172,000 pounds 

Burning Tine s 2 minutes, 30 seconds 

Propellants s RP-1 kerosene Is used as the fuel and 
liquid oxygen (LOX) is utilised as the 
oxidizer. 


Str a p-oa Sol ids s Three solid propellant . Castor II rockets 
producecPby the Thiokol (Sieaieal Corp„ 

Height s 25 feet 

Dimeter % 3 feet 

Weights 30,000 pounds (all three solids) 

Thrusts 100,000 pounds (all three solids) 

Burning tins s 38 seconds 
Propellants z solid 

Second Sta ge; Produced by the Douglas Aircraft Co., 
utilizing the Aerojet “General Corp„, AJ-I0-118E propulsion 
system; major contractors for the auto-pilot system include 
Minneapolis-IIoneytrell, Inc», Texas Instruments, Inc., and 
Electrosolids Corp. 

Height : 16 feet 

Weights 6-| tons 

Diameter s 4.7 feet 

Thrusti 7,700 pounds 

Burning Time s 6 minutes, 26 seconds 

Propellants t Liquid- Wnsymmetri cal Dimethyl Hydrazine 

(UIIIH) for the fuel and Inhibited Red Fuming 
Nitric Acid ( IEFIIA ) for the oxidizer. 


-more 
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Third Stag© s FW-4 developed by the United Technology 
Corp 0 

Heights 5 feet 6 2 inches 
Diameters 19 ® 6 inches 
Weight s about 660 pounds 
Thrusts 5 S 450 pounds 
Burning Time s 31 seconds 
Propellant s solid 


■more 
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